Effects of benzyl isothiocyanate and 2-phenethyl isothiocyanate on benzo[a]pyrene and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone metabolism in F-344 rats.
A mixture of dietary benzyl isothiocyanate (BITC) and 2-phenethyl isothiocyanate (PEITC) inhibits lung tumorigenesis by a mixture of benzo[a]pyrene (B[a]P) and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) in A/J mice. Previous studies indicated that inhibition of 4-hydroxy-1-(3-pyridyl)-1-butanone (HPB) releasing DNA adducts of NNK by PEITC in the lung was responsible for inhibition of tumorigenicity. We have now extended these investigations to F-344 rats treated with 2 p.p.m. B[a]P in the diet and 2 p.p.m. NNK in the drinking water. The effects of BITC (1 micromol/g diet), PEITC (3 micromol/g diet), and a mixture of BITC plus PEITC (1 and 3 micromol/g diet) on DNA and hemoglobin (Hb) adducts of B[a]P and NNK, and on two urinary metabolites of NNK, were examined. DNA adducts were quantified after 8 and 16 weeks of treatment. Hb adducts were quantified in blood samples withdrawn every 2 weeks. 4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) and its glucuronide NNAL-Gluc were measured in urine every 4 weeks. PEITC or BITC plus PEITC significantly reduced levels of HPB releasing DNA adducts of NNK in lung at 8 and 16 weeks, but there was no effect of BITC. There were no effects of any of the treatments on levels of HPB releasing DNA adducts of NNK in liver, or on DNA adducts of B[a]P in either lung or liver. PEITC or BITC plus PEITC significantly inhibited the formation of Hb adducts of NNK from 2-12 weeks of treatment while there were no effects on Hb adducts of B[a]P. There was a significant increase in levels of NNAL and NNAL-Gluc in the urine of the rats treated with PEITC or BITC plus PEITC. These results demonstrate that dietary PEITC, or a mixture of BITC plus PEITC, inhibit the formation of HPB releasing adducts of NNK in the rodent lung, leading to inhibition of tumorigenesis.